Information from chemical component of medicine plants help landholders to use their property as multiple use to raise their income for sustainable utilization. Also society will become aware from benefits of range species. In this research chemical component of Thymus species including Thymus kotschyanus, Thymus fedtschenkoi, Thymus daenensis, Thymus transcaspicus was investigated in 7 mountainous regions during three phenological stages of vegetative, flowering and maturity (seeding). Samples were collected from three replicate (5 individual plants for each). Then nitrogen percentage and acid detergent fiber were measured in laboratory to calculate metabolizable energy and protein in terms of animal nutrition. The chemical compounds of essential oil in these spices were evaluated by GC and GC/MS system. According to the results plants are palatable for livestock during vegetative and flowering period and are desirable as medicine during maturity stage. They have essences, alkaloids, tenants, nitrate and glycosides. So they can be used in multiple purpose of grazing and human requirement to raise landholder's income.
Introduction
Awareness of chemical compound of rangelands and forest plants with medicinal value is one of the basic necessities of natural ecosystems' versatile use. In recent years, application of medicinal plants has been increased regarding their side effects, lower cost, and patients' compliance to these medications and considering the known side effects of the synthetic drugs.
In Iran, nearly eight thousand plant species grow that most of these plants can have medicinal effects in addition to nutritional value for animals. Different species of the mints (Lamiaceae) family for having special and important pharmaceutical and nutritional characteristics are among the first families that have been identified by botanists [1] . The plants of this species are scattered around the world, but particularly have gathered in the Mediterranean areas [2] .
The genus thymus is one of the plants in the family Lamiaceae that contains 250 species in the world and 14 species of this genus are scattered in Iran [2] . Most species of thyme are widely used in different parts of the world as a beverage (tea), food flavors (spices and condiments), and herbal medicine. Moreover, the flowering tops of this plant are used in the form of tea as carminative, food digestive, antispasmodic, antitussive, and expectorant for treating the cold in other parts of Iran [1] .
Several studies have been conducted on the chemical compound of thyme and especially its flavor's different compounds in Iran. In Iran, different thyme species generally have 0.8-2.6% volatile oil (essential oil) that includes very variable amounts of monoterpene hydrocarbons, oxygenated monoterpenes, sesquoie hydrocarbons such as para-cymene, gamma-terpinene, and alcohol that each of them can be the main compound of the flavor. Generally, thymol is the most common and important phenolic compounds of different Thyme species and a small percentage belongs to the carvacrol [3] . In regard to the identification and comparison of the chemical compound of Thyme essential oil, Asgari et al., [4] have collected the aerial parts of the Thymus pubescens species from four different sites in Tehran at two growth stages (flowering and full flowering stages) and reported that there are 25 compounds before the flowering stage and 26 compounds at the flowering stage in the essential oil of this species. Main compounds of this species include carvacrol, thymol, gammaterpinene, para-cymene, borneol and methyl carvacrol. Moreover, Sajjadi and Khatamsaz [5] investigated the essential oil gained from the aerial parts of Thymus daenensis species in various parts of Hamedan province and stated that from among 43 identified compounds, 5 compounds had the highest percentage: thymol (73.9%), carvacrol (6.7%), para-cymene (4.6%), beta-bisabolene (1.5%), and terpinene-4-ol (1.4%). Furthermore, investigations of existing compounds in the essential oil of Thymus daenensis in four areas of Esfehan province revealed that from 27 identified species 5 of them had the highest percentage: thymol (51.3-78.3%), para-cymene (2.7-7.6%), gammaterpinene (2.7-10.1%), carvacrol (2.0-9.2%), and beta-caryophyllene (2.4-4.3%). Another study conducted by Barazande and Bagherzade [6] showed that the essence sample of Semirom area had the highest amount of specific compounds related to the thyme essential while Golpayegan region had the lowest amount of compounds specific to thyme species. Yavari et al., [7] also investigated the chemical compound of Azerbaijan thyme essential oil (Thymus migricus) in different pastures of West Azerbaijan and reported that average yield of essential oil produced by flowering tops of this species is not identical in different areas and the highest amount (1.7%) belongs to Nazlu area and the lowest amount (1.4%) is related to the Band area while this amount is at midpoint (1.5%) in different places of Ghushchi area. As a whole, in the essential oil of the collected species from Ghushchi, Nazlu and Band areas, respectively, 20, 18, and 21 compounds were identified that from these species three compounds of thymol (46.6-70.5%), gamma-terpinene (6.2-16.7%), and para-cymene (4.0-6.2%) were common for the three areas and had a high density that according to the yield of the previously mentioned essential oil and its richness in terms of thymol as a phenolic compound, it is reported that the essential oil sample of Nazlu area from among the samples in the three areas that were studied in West Azerbaijan province can be used for various purposes, especially medicinal applications.
It is obvious that, apart from the essential oil compounds of thyme species, little information is available about the other chemical compounds and especially the percentage of their crude protein and metabolic energy at different growth stages in order to employ the results for multipurpose utilization of pasture and animal food management on the pasture. In this regard, the current study aimed at presenting comprehensive and complete information about the forage quality indices of various thyme species in mountainous regions of Iran as well as identifying the status of the mentioned values in regard to their critical level for getting informed about meeting the daily animal requirement in the maintenance state. Moreover, this study tried to emphasize the necessity of recognizing the anti-quality features of forage (including essential oil compound, the amount of alkaloids, toxic glycosides, etc.) for managing human and animal food by means of answering to the question that why the studied species is less considered by the animal or sometimes cause severe poisoning in animals.
Materials and Methods
In the present study, chemical compounds of different thyme species were identified. The species (Thymus kotschyanus, Thymus fedtschenkoi, Thymus daenensis, and Thymus transcaspicus) were those specified as pasture species and whose essential oil have high pharmaceutical and industrial value, and are among the exported cultivars of Iran. Moreover, they were identified in 10 mountainous regions of Iran (Sahand, Ghare Dagh, Firuzkuh, Karsang, Badamestan, Saral, Sar Ali Abad, Taleghan, Kajur in Mazandaran, and Nazlu in Urmia) that were introduced as vegetation areas of Iran and Toran [8] ( Table 1) . Therefore, samples were taken from the mentioned species at three growth stages (vegetative growth, flowering, and seed ripening). Afterwards, the percentage of crude protein and amount of the metabolic energy was determined by measuring the nitrogen and acid detergent fiber (ADF) of the species in the laboratory for determining the daily animal requirement. In addition, the chemical compounds of their essential oil were presented since those compounds contain important medicinal and nutritional properties that can be employed in human nutrition with reference to the research conducted in different climate regions of Iran.
Results
The results obtained from the conducted studies in different climate regions of Iran indicate that different growth stages have significant effects on the chemical compounds. The amount of crude protein and metabolic energy is reduced with the advance of the growth stages ( Table 2 The trend of changes for the different species of thyme essential oil at different growth stages was generally opposite of the trend of changes of crude protein and metabolic energy amounts. Investigating the mentioned trend demonstrates that this plant (herb) has less essential oil at vegetative growth stage; however, its essential oil increased dramatically after getting to the flowering stage and, finally, after completion of the growth and end of flowering stage the amount of essential oil decreases. The amount of this reduction varies according to environmental factors at different climate regions. Three compounds, namely linalool (1.8-60.4%), geraniol (0.1-50.5%), and thymol (1.6-58.4%), are usually found more than other compounds in essential oil of various thyme species [9] . In addition, the average yield of essential oil production by the flowering tops of thyme according to the dry matter varies in different climate zones and its amount is higher than other medicinal herbs in other parts of the world and Iran [7] .
Conclusion
On the basis of achieved results, crude protein and metabolic energy values of thyme species at initial growth stages (vegetative growth and flowering) per unit weight of vegetation of the studied areas was more than 7% and 8MJ/Kg, respectively. However, at final growth stages, crude protein and metabolic energy values were less than the critical level of mentioned indices (7% and 8 MJ/Kg, respectively) for grazing of animal unit. Therefore, thyme species are optimal for grazing animal on the pasture at initial growth stages (vegetative growth), but they are less appropriate for the grazing animal as the growth stages progress towards the flowering stage since the essential oil and the chemical compounds within this oil increases, despite the fact that thyme species have a high percentage of crude protein and metabolic energy. As a result, these species remain on the pasture without being grazed and can be used for both human and animal nutrition with the management strategies and utilization of pastures in line with the multipurpose use as well as consideration of the total productive functions of the ecosystem [10, 11] .
At this time of the grazing season that coincides with late June and early July at different climate zones, local farmers harvest the flowering tops of thyme species in their allotments in the form of rural and nomadic cooperatives. In recent years, beneficial measures regarding the way of harvesting, determining the time of harvest, identifying the production rate per unit area, exploring the essential oil changes of the medicinal and industrial species at different growth stages and determining their economic value in comparison with other applications, goods and services of forest and pasture ecosystems have been taken by the forming the Utilizing By-Products Office in the Forests, Range and Watershed Organization (FRWO) and forming the headquarters of research, medicinal plants' use, and Iranian medicine development in presidential department of technology. Such measures have caused the weight and importance of natural resources to be enhanced in the annual budgeting and development programs of Iran and further importance to be considered for the natural resources domain. In this regard, System of Environmental Economics Accounting has been emphasized by the related organizations instead of the System of National Accounts.
